**Disclosures** The authors completed the ICMJE Form for Disclosure of Potential Conflicts of Interest and had no conflicts to disclose.

**Funding** HKD received a Winickoff Primary Care Fellowship for help in setting up shared medical appointments. MEH is funded by NIH grant 5T32HL007034-39.

INTRODUCTION
============

Obesity-related diseases constitute a large portion of visits to primary care practices.^[@R1]^ Many such conditions, including metabolic syndrome, cardiovascular disease, diabetes, degenerative joint disease, gastrointestinal reflux, and sleep apnea, are largely a direct consequence of our modern lifestyle. Patients wish to improve their habits and maintain health but often lack the knowledge, skills, motivation, and support to improve their dietary choices and meal preparation.^[@R2],[@R3]^ Though clinicians are encouraged to counsel patients about nutrition and behavior change, limitations include lack of time, financial incentive, and skills.^[@R4],[@R5]^

In our evolving healthcare system, group visits are gaining traction as an efficient method of healthcare delivery---particularly for conditions requiring significant amounts of patient education.^[@R6]^ Shared medical appointments (SMAs) are a type of group visit where individual patient medical issues are addressed in a group setting.^[@R7]-[@R9]^ Patients participating in SMAs learn from interactions between the clinician group leader, ancillary staff, and other patients and are encouraged to contribute their own experience and insight. The group milieu allows ample time to address common challenges and for patients to set individual goals.^[@R10]^

As primary care clinicians are being asked to provide increasingly complex care for a growing number of patients with chronic conditions, successfully incorporating the concept of SMAs in primary care to provide education on nutrition becomes very relevant to patient care. Published reports on nutrition-related SMAs have focused on diabetes and other chronic conditions with many different models (eg, some led by physicians, others by allied health professionals).^[@R7]-[@R9],[@R11],[@R12]^ In another study, a combination of didactic and experiential culinary learning enabled medical professionals to alter their personal nutritional behaviors.^[@R13]^ To our knowledge, at the time this feasibility study began, a similar group-based culinary literacy intervention has not been tried in a primary care setting as a means of modifying dietary behaviors in those with or at risk of obesity-related disease. The purpose of this pilot project was to determine the feasibility of an innovative SMA model that focuses on culinary skills as a method to teach nutrition concepts to patients with metabolic conditions.

METHODS
=======

Setting and Participants
------------------------

This study was conducted in a medium-sized primary care practice at a large academic hospital in Boston, Massachusetts. Adult patients with metabolic disorders (hypertension, diabetes, coronary artery disease, hyperlipidemia, obesity) were encouraged to schedule follow-up visits for their chronic conditions in a SMA setting. The invitations were offered during a usual office visit with their physician and also sent electronically via a secure patient portal to patients. Patients were invited to attend 1 or more sessions, which were offered monthly in the fall and spring.

The SMAs were 90 minutes in duration with 6 to 12 patients in attendance per session. They were conducted during regular office hours in the primary care practice conference room. The conference room was equipped with a white board, computer and projector, meeting table, and chairs. No special culinary equipment beyond cutting boards, knives, mixing bowls, spoons, and towels was required.

Prior to Shared Medical Appointment Session
-------------------------------------------

Ten to 14 patients were scheduled per session, with the goal of having 8 to 10 patients attend per session. Usual office staff (front desk and medical assistants) provided general support for these sessions. The patients checked in 15 minutes before the session, paid the same copay they would pay for a one-on-one follow-up visit, if any, and were seated in the conference room. The medical assistants called the patients one by one to measure vital signs (blood pressure, heart rate, and weight). At the start of each session, patients completed 3 forms: (1) medication reconciliation, (2) medical questions and concerns they would like to discuss in the SMA, and (3) a confidentiality agreement stating that they would not share sensitive or personally identifying information outside of the session.

Personnel Used During Visit
---------------------------

The sessions were led by one physician who was in the conference room for the entire session. One assistant was present at most SMAs. The assistant was often a third-year medical student rotating through the clinic on his or her ambulatory medicine rotation. Occasionally, the assistant was a chef (MEH, JDB). The assistant facilitated patient discussions to aid in creating a positive group dynamic while patients waited for others to check in prior to commencement of each session; they also helped with session flow. The first part of each SMA focused on patients\' medical issues, addressing at least 1 issue per patient. The topics were based on patient\' needs (per chart review) and modified according to questions and concerns expressed during the session. Examples included blood pressure and cholesterol-lowering strategies, weight loss approaches, medication adherence, exercise, stress management, sleep, and bone and liver health ([Table](#T1){ref-type="table"}).

###### 

Sample Curriculum, Nutrition Topics, and Recipes for Culinary Nutrition-based Shared Medical Appointments

  Disease Topic(s)[^a^](#TFN1-1){ref-type="table-fn"}       Nutrition Topic(s)[^a^](#TFN1-1){ref-type="table-fn"}   Cooking Demonstration: Recipe and Ingredients                                                                                                       Total Cost[^b^](#TFN1-2){ref-type="table-fn"}
  --------------------------------------------------------- ------------------------------------------------------- --------------------------------------------------------------------------------------------------------------------------------------------------- -----------------------------------------------
  Diabetes                                                  Hidden sugars and nutrition labels                      Yogurt parfait: Non-fat Greek yogurt layered with berries, topped with almonds and a drizzle of honey                                               \$19
  Coronary artery disease and hypertension                  Healthy fats and sodium                                 Greek salad: Tomatoes, cucumbers, red onion, feta cheese, Kalamata olives, homemade balsamic vinaigrette                                            \$20
  Inactivity and osteoarthritis                             Nuts and dark chocolate                                 Trail mix: Almonds, peanuts, raisins, dried cranberries, dark chocolate chips                                                                       \$16
  Obesity and sleep apnea                                   Whole grains                                            Brown rice salad: Brown rice, red and green bell peppers, jalapeno, scallion, carrots, cucumbers, cilantro, and citrus vinaigrette                  \$17
  Fatty liver disease and gastroesophageal reflux disease   Vegetables and carbohydrates                            Thai spring rolls: Rice paper wrappers, cucumbers, carrots, red bell pepper, bean sprouts, cabbage, mint, cilantro, and lime-peanut dipping sauce   \$19
  Hyperlipidemia and kidney disease                         Legumes and healthy protein sources                     White bean salad: Small white beans, sage, parsley, olive oil, lemon juice, red onion, tomatoes                                                     \$14
  Weight loss strategies                                    Fruits and hidden sugars                                Green smoothie: Unsweetened soy milk, flax seeds, frozen berries, banana, and spinach (protein powder optional)                                     \$12

^a^ Sessions were guided by patients\' own diagnoses and questions, so there was much overlap and integration from one session to the next.

^b^ Total cost for entire recipe (∼15 large sample-sized servings) was calculated for ingredients at a large East Coast grocery chain and rounded up to the nearest US dollar.

Culinary and Medical Literacy
-----------------------------

The latter half of the session included a cooking demonstration. Due to constraints of the conference room, only recipes that could be assembled simply were demonstrated. Some ingredients were prepared the night before (whole grains, roasted root vegetables), but most ingredients for the dishes were peeled, chopped, ground, and/or seasoned as part of the demonstration. Recipes were chosen by the physician leader and the chef (when available) based on a rotating curriculum with the goal of highlighting medical issues through cooking ([Table](#T1){ref-type="table"}). The curriculum topics included healthy fats, legumes, whole grains, fruits and vegetables, daily sodium intake, and how to identify hidden sodium, how to choose foods that help lower cholesterol levels, and weight loss strategies.

Sample recipes included quinoa herb salad, Thai spring rolls, white bean salad, smoothies, yogurt parfaits, Greek salad, and trail mix. Recipes were selected in an effort to demonstrate the ease and convenience with which healthy, delicious, and affordable meals and snacks could be made at home routinely. In addition to cooking demonstrations, patients participated in activities including sampling sweeteners, grading their intensity, and learning their effect(s) on the body; identifying and tasting different herbs and spices; and reading and interpreting food labels.

Other Follow-up Visit Tasks
---------------------------

Near the end of each of the visits, medications were adjusted, lab tests were ordered, and immunizations were administered as indicated. Limited physical examination beyond vital signs and observation was performed during the sessions with the exception of urgent issues.

Data Collection: Surveys
------------------------

After each SMA, patients completed an anonymous survey about the session (available upon request). Questions were focused on patient satisfaction with the SMA format and content and included rating the SMA visit compared with a traditional one-on-one visit with the same physician, explaining what they liked and did not like about the visit, whether they would recommend SMAs to others, and whether they would pay out-of-pocket or similar copays in the future for such visits.

Oversight
---------

This project was undertaken as a Quality Improvement Initiative in our practice and as such was not formally supervised by the Institutional Review Board per its policies.

RESULTS
=======

Demographics
------------

The patients invited to attend the SMA sessions were those of one physician. The cohort that attended included 70 patients (age range 45-80 y) who contributed a total of 156 patient-visits in 17 nutrition-targeted SMAs over 4 years (average 9 patients per session). Although there was some overlap, the exact patient mix differed in each session. Approximately 80% of the patients were women. The majority of the participants were white, with the remainder a mix of black, Asian, and European. Many had differing culinary backgrounds and customs, which gave us all an appreciation of cultural variability around food. All patients had at least one of the following diagnoses (most had multiple diagnoses): hypertension, hyperlipidemia, diabetes, coronary artery disease, and obesity. Other diagnoses frequent to these patients included gastroesophageal reflux disease, sleep apnea, osteoarthritis, and fatty liver disease.

Feasibility of the SMA Setting for Culinary and Nutrition-focused Disease Prevention Education
----------------------------------------------------------------------------------------------

The primary care physician, chef, and/or assistant team were able to successfully conduct SMAs in a primary care practice that included culinary and nutrition-based discussions and activities to help educate patients about metabolic disease prevention and teach them skills to help improve the quality of their meals and snacks. Presence of a standard conference room was sufficient; no special renovations or expensive cooking equipment were needed. No additional ancillary staff (eg, front desk staff and medical assistants) needed to be scheduled for the SMAs beyond what is needed day-today in the clinic. Patients readily engaged in health and food-related discussions. They often shared sensitive information with others---including personal stories about weight loss and regain and examples of stress eating---and even their own cooking tips.

Patient Satisfaction
--------------------

Session participants generally liked the SMAs as much as the traditional one-on-one visits, and most would consider alternating traditional one-on-one visits with SMA visits. Most patients would recommend SMAs to others and would return to another SMA. About half of the patients responded they would pay out of pocket or pay a higher copay to attend this type of SMA. Responses on the surveys frequently included comments such as "it inspired me to try harder, reminding me to take care of myself"; "it\'s good to know others are trying to tackle the same problems"; "others\' questions reminded me of questions I may have forgotten"; "very helpful---I hope more medical centers follow this example." Participants also stated that they enjoyed the cooking demonstration, participation in preparation of the food, and subsequent tasting.

Billing and Time Costs
----------------------

The majority of patient visits were billed as low complexity, established level 3, based on the unique diagnoses and medical issues addressed with each patient. One or fewer patients per session had a medical issue needing private consultation and/or examination. When necessary, this was conducted after the SMA, and these visits were billed at moderate complexity, established level 4. For the physician, the total time needed to prepare for a 90-minute session and post-visit charting was comparable to the traditional 3.5-hour long session for an equivalent number of patients, with similar billing revenue. Medical students received course credit for their time; other assistants donated their time. The nominal food costs (max \$30 per session) were born by the physician (see [Table](#T1){ref-type="table"}). Financially, the practice and the physician broke even with revenue generated from these SMA sessions as compared with the traditional one-on-one visits.

Laboratory Data
---------------

Due to the limited number and self-selection of patients, data on clinical outcomes such as hemoglobin A1c, body mass index, or blood pressure changes were not tracked.

DISCUSSION
==========

As a majority of Americans are now overweight or obese, there is an urgent need to address weight and poor nutrition--related disorders in a systematic fashion. Guidelines on obesity in clinical practice were recently released and include healthcare providers\' pivotal role in helping patients to adopt healthy lifestyles and manage their weight.^[@R14]^ Group visits including various types of SMAs are gaining momentum. However, despite increased interest in SMAs, there is a gap in our knowledge of how to effectively implement the SMA concept in clinical practice and to adapt SMAs to focus on nutrition and self-care in general.

There are no physician-led SMAs described in the literature that focus on nutrition and culinary literacy. This pilot feasibility project highlights a novel type of SMA that addresses the paucity of culinary and nutrition literacy among patients and demonstrates that teaching cooking in primary care is feasible in a resource-limited setting. Many patients (and physicians) are intimidated by the concept of cooking and feel that without a fancy kitchen facility, it would be too difficult to cook or learn about cooking. The type of nutrition and culinary SMA presented here may dispel that myth. In addition, the limitations of resources is a benefit in some ways---many people have minimal to no culinary skills or may have limited means and the relative handicap on the physician of having no specialized kitchen equipment and focusing on the basics brings the teaching to a level that is approachable for patients without any prior nutrition or cooking background.

A limitation of this study is that there are no quantitative outcome data on objective measures such as weight, blood pressure, cholesterol, and hemoglobin A1c levels. The reason that these markers were not followed was that patients self-selected to participate and the sample size was small, which limited the power and generalizability. Most importantly, the primary reason that this project was undertaken was to test feasibility of conducting SMAs that use culinary and nutrition literacy to teach prevention techniques to patients with chronic lifestyle-related diseases in a standard primary care practice setting. The qualitative survey data collected on patient satisfaction with this visit format was overwhelmingly positive. Satisfaction was also manifested by patients returning to subsequent SMA sessions.

In the model presented, the nominal food costs were covered by the physician. Alternatives to physician funding are highly practice and location dependent but could include using practice improvement funds or local, county, state or federal funds allocated for programs to combat obesity or other chronic diseases. Additionally, some of the assistants donated their time. If paid staff served in this role, the addition of 90 minutes of their time would need to be factored into the cost. However, many variations on this model could be revenue generating and further behaviorally impactful.

It is not often that patients dedicate 90 minutes to address their health in a medical setting. A strength of this type of SMA is that it allows patients time to focus on important issues that are often sidetracked during fast-paced modern American life and the usual 20-minute follow-up appointment format. Participating in creating simple, healthy, delicious dishes within a few minutes with the most basic cooking tools and no kitchen is incentive for patients to try preparing these meals at home for themselves and their family. At later traditional office visits, multiple patients reported that they are now less afraid in the kitchen and have successfully incorporated various dishes demonstrated at the SMAs into their family repertoire.

In our rapidly changing healthcare system, SMAs constitute a promising option to improve the quality of chronic care management. The methods described here show that this form of culinary and nutrition-focused SMA is feasible and financially viable for a practice. The only requirements are that a physician with basic cooking skills be interested in conducting the visits and that there is at least 1 standard conference room available in which to conduct the visit. Alternatively, if a practice has a dietician or other staff member with basic cooking skills, they could serve as the assistant and do the cooking demonstration while the physician focused on prevention and disease education. While not required, we believe the experience would be enhanced if there is access to an actual kitchen with running water and a heating source; this would allow for a more advanced and hands-on culinary education. As more practices are transitioning to patient-centered medical homes, they may want to consider designing practices to incorporate these features.

Results from this quality improvement pilot feasibility project are encouraging; learning about, preparing, and sharing food is a way for people to positively engage in self-care education. Culinary and nutrition-focused SMAs are also a feasible and promising adjunct to current primary care practice. However, further studies are needed to fully elucidate the impact these SMAs can have on behavior and health outcomes, costs of care, and quality of life. Our next steps include (1) replicating this model in other practice settings, (2) creating a revised/enhanced model with access to a demonstration kitchen in an effort to optimize protocols, (3) conducting a prospective observational study with outcome tracking, and finally (4) conducting a randomized-controlled trial.
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